Résumé. 2014 
Among the molecules known for the richness of their intramolecular activities is the trigonal bipyramidal iron pentacarbonyl, Fe(CO)s : the central Fe-atom forms five (almost) equivalent CO-bonds. Stretching and bendings of bonds, rotations and the effect of all these intramolecular activities on the molecular crystal bulk properties have been attracting considerable attention in the last two decades. Infrared vibrational spectra [1] assigned most of the fundamental modes for Fe(CO)s, such as C-0 and Fe-C stretchings, and C-Fe-C bendings. NMR studies of relaxation times were performed [2] to obtain information about the intramolecular dynamics as a function of temperature; their results suggest that a limited (slow) exchange among the COgroups occurs at low temperatures (below ~ 100 K). The intramolecular motion was modelled as exchange between axial and equatorial CO-groups. The [8] (where Goo is the dielectric constant in the infrared region, ~ is the molecular dipole, N-the number of molecules in a unit volume and k is the Boltzmann factor) to estimate the mean molecular dipole. With The first anomaly in the Mössbauer spectral area a(7) when T is lowered, is seen at ~ 205 K : no structural changes could be detected at this temperature by our neutron experiments. We have found that the onresonance line depth does not change much through the 205 K transition, but the a-line narrows more than the x-line, resulting in an abnormal drop of the spectral intensity ratio 1(1/1ft of the two quadrupole components (see insert of Fig.1 ). This effect can be observed in spectra composed of two or more superimposed doublets having different centre shifts (« concentrational broadening ») 2013 and small differences in QS as well. When the transition temperature is approached, the increasing anisotropic diffusional motions (ADM) about the iron even the QS and shift differences. The effect of ADM on line shifts and shapes when hyperfine interaction (magnetic or electric) is present has been discussed in detail in the literature [9] . It From the variation of 8 below ~ 205 K the energy difference between the two states of the molecule can be estimated. We obtain ~ 2 x 10 -3 eV (about 0.5 kcal/mole) as the energy which can activate rotations in the molecule, including pseudorotation [3] .
As the temperature is further lowered toward ~ 167 K, the neutron diffraction results indicate an orientational ordering. Toward ~ 155 K an anomaly in 8(1) is observed and an inflection point is seen in a(T). Around this temperature there is a sharp instability in the QS [11 ] . When T reaches ~ 115 K the smallest irregularity in 8(T) is observed. The sharp increase in the spectral area a(1) is accompanied by a sharp increase [11] in the QS. The QS(T) displays a hysteresis [5] as an evidence for the first-order character of the transition. A narrowing of both « a » and « 7c » lines is observed when the ~ 115 K is approached. Nevertheless, we could not detect structural changes or even changes in the general direction of the molecule by our neutron diffraction measurements. Thus the transition can be associated with the CO exchange within the molecules as suggested by the NMR experiments described in reference [2] .
We could demonstrate the cooperative nature of the intramolecular rotational transitions by its manifestation on a macroscopic property. In particular it was interesting to find that the first-order microtransition at ~ 115 K, which probably involves merely a small fraction of the molecule, has such an extended long range observable effect on the dielectric constant.
